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(54) BAJlbUOBKA flHH PA3BAJ1 bLJOBblB AHKH YCTPOMCTB 113 nPOOWJlbHblX TPYB 
(57) Abstract: 

Mcnojib30BaHne: jyitf pa3BanbnpBbiBaHM« ycrpoficTB hg npo4>HnbHbix Tpy6 (nepeKpbiBaTeneH, noflBecoK 

XBOCTOBHKOB, (JiUIbTpOD H T.fl.), VCTaHaBJIMBaeMblX B CKBaKMHC CymHOCTb H3o6peTeHHH: BaJlbUOBKa 

co^epMHT Kopnyc (K) 1 c ueHTpanbHbiM KaHanoM 4, b HMMHefi HacTH KOToporo ycraHoaneH nrryuep 5. B 
creHKe K BbmojiHeHbi yrjry6nemoi 6h7, b Koropbcc c noMon^io onop 8 k 9 ycraHOBJieHbi Tpw BanbuyiomKX 
aneMeirra (B3). ripiweM onopbi 8 Jjpyx B3 ycTaHoaneHta b yr\ny6jiemiHX 6 K HenojjBxu&Ho, a onopa 9 B3 12 - c 
B03MOXuiocxfaiO pa^wanbHoro BbujemKe™** M3 yrjry6neHMH 7. no/n3KxuiaH onopa DbrnojmeHa b HHjje jjpyx 

3KCi;eHTpH^HbiX OTHOCMTeJIbHO fflpyr ApVTa UHJIHH^pOB (LQ 13 M 14. IlpiWeM U 13 C 60JIbUIMM n^iaMerpoM 

ynnorneH oTHOCwrenbHO ctchkm Kopnyca 1, a U 14 c mchmiimm jjwaMeTpoM BbiCTynaer b ueHrpajibHbiM 
Kauaji 4 K h HMeer Kananbi, coo6maioiujie ueHTpaobUbm Kan an 4 c rHjjpaBniraecKOM KaMepow 18. 
o6pa30BaHMoft creHKaMM yrjryojieHHH 7 m TopneBbrMM noBepxHOCTttxcw U 13 w 14 no/jBoeoKHOft onopbi 9. Tanoe 
KOHCTpyKTHBHoe BbuiojmeHMe BanbupBXH otfecneuHBaer qejtb - noBbimeHne KaMecrBa h HafleHmocTU 
ycTaHOBKH ycrpoftcTB H3 npo4>nnbHbix Tpy6, a Taxxe noBbnueiroe pa6orocnoco6HOcni caxioft BajiKnpBKM tt 
BO3M0»HOCTb pacnnfpeHHH ^nana30Ha pa6o*rero jpfafcierpa. 1 3. n. (Jkttw. 4 on. 



-0. 



Description |OnncaHHc H3o6pcTeini5i]: 



M3o6peTCHMe othocmtch k odnacTH 6ypenuH n KarorranbHoro peMoirra He$THHbix m ra308bix CRBammi m 
npe/^HaaHaMeHO, B.MacrHocTM, f\nn pa3BajibUpBbiBaHMH ycrpowcrB H3 npo<J)H/ibHWX Tpy6 t ycTaHaBJiitnaeMbix 
B CKoamKHe npM w30jihuhh 3on ocjiojKHeioni. BcomtKajonnoc b npoqecce 6ypeHMH ckbcukhh h npu 
BoccxaHOBJiemtii repMexHMUocro o6ca^io>ix kojiohh. 

Itosecraa BajibupHKa a/ih pasBa/iujpBbtBauiiH ycrpowcTB M3 npocJuuifaHbix Tpy6. co^epaaman Kopnyc, 
npHcnocooneHHbiH J\na coe^memiH c kojiohhoh oypwibHbix Tpy6, c i^eirrpanfaHbiM KananoM m 
yr^ry6neHHHMH b ctchkc, b KoropbDC ycTaHOBJieHbi c noMomhio onop TpH Banbuyronmx aneMorra. 

He^ocTaTKOM aroro ycrpoMCTBa hb/ihctch. to, wo Bajibuywiinie 3JieneHTb* npa pa3Bajibi^0BbiBaunM Tpy6w 
noA j^cficTBMeM ynpyroro aneMetrra tioctohhho HaxoAHTCH b oahom nonomeHMH. noaroMy npH 
Heo6xo^HMOCTO aflDHTb paniiajTbHbie Harpy3ra na npo4>roibHMH nepeKpbraaTejib npn ero ycraHOBKe b 
cKBamiHe, HanpHMcp. npn pewoirre noBpeJKAe™** o6canHOH kojiohhw b bmac meneBOii nep<|>opauMM, j\aiman 
Bajibi;oBKa HenpwMeHKMa. nocKOJibKy M3-3a hcbo3mojkhocth chiukchhh pan^ianbHOft Harpy3KH Ha oocaAHyw 
KonoHHy npowcxoAirr ce rslti bHewmee pa3pymeHne. 

3a^aMeA w3o6pexeHHR hbjihctch noBbnueHMe Kawecrsa h h a^e jkji octm ycxanoDKM ycTpowcTBa ho 
npo4>MnhHbix Tpy6, ycraHaanMBaeMbix B CKBa»HHe npn m3Q7IH1|hm 3oh ocnoxHeHHft, B03HMKaiomwx b 
nponecce 6yperaiH CKBaxHH, h npH BOOCTaHoaneHMH pepMeniwocTH o6ca^Hbix kojiohh, a Tame noBbrmeHne 
H^exHocra w pa6oTocnoco6HocTM BanbuoBKM h o6ecneMeHHe boomojkhocth pacnmpeHHH Awanaoona 
paoo^cro ^naMCTpa 6e3 tomchchmh AwaMeTpa Kopnyca Aannoro ranopa3Mepa caMOfi BajibnoBKn* 

TexHMMecKMM pe3ynbTaT AocrnraeTCH tcm, oto b BanbuoBKe p/w paoBanbijpBbiBaHMH ycrpowcTB H3 
npo^HjihHbix Tpy6. coAepJKameft Kopnyc. npHcnocodrieinibrii ^ih coepymeHWi c kojiohhoh 6ypsmbnbix rpy6, c 
neHrpajibitbOJ KaHanoM m yr/iy6neHHHMM b crenKe, b Koropbix ycTaHoancHbi c nowombio onop Tpw 
BajibuyionBix aneMeHTa, onopa onHoro Banbuyioinero ajieMeirra ycraHoaneHa b yrjiy6neHHH Kopnyca c 

B03MOXHOCTfaJO pa^HanbHOPO Bbl^BUHCCIDlH H3 HeTO. PamiaJlbHO nORWJKliaSl Onopa BWABJDRHOrO 

Bantnyion^ero ojieMeirra MOJKex dbtTb BbmonneHa b uvq\t j\Byx nnaMeTpanbHo pa3HOBenuKHX DjumH^poB, 
3KcueHTpiraibLx: oTHOCirrejibHo npyr npyra, npuneM uhjimhaP onopbi c (xxrabmuM n^iaMerpoM yn/iOTHen 
oTHOCMTCJibHO Kopnyca h o6pa3yer co crcHxaMM yr/iyfineHHH rHHpaBjnwecKyio KaMcpy, coo6m.eHHyio c ero 
U<eHTpajibHbD>( KananoM. 

Ha 4>mt. 1 npe^cTaaneH o6mytii bm^ BajibnpBKn; Ha <j>nr. 2 pa3pe3 A-A 11a 4>wr. 1; Ha 4»hp. 3 pa3pe3 B-B Ha 
4»kp. 1; Ha $nr\ 4 oocanHan KonoHHa c ycraHOBJieHmrfM npo4>mibHbn*i ncpcKpbiBa-reneM c noMOUjbio 
onwcbiBaeMOM BanbUpBKH. 

Banbi9>BKa n/m pa3BanbnpBbiBaHHH ycTpowcTB H3 npo^HJibHbtx xpy6 coflepHOTT Kopnyc 1 c pe3b6oii 2 jjjih 
npucoe^MHeHMH ee k KonoHHe 6ypwibHbix Tpy6 3 h uenxpajibHbJM KananoM 4. b hhwhch ^acro Koroporo 
ycraHOBJieH nrryuep 5. B cxeHKe Kopnyca 1 BbmajmeHbi ynnyoneHMH 6h7,b Karoptix c noMombio onop 8 h 9 
ycTaHoaneHbi Baabuyionnie aneMeHTbi 10, 11, 12. ripiweM onopw 8 RByx BaiibixyioiUHx ameMeirroB 10 h 11 
ycTaHO BJieHbi b yr/ryojieHHnx 6 Heno^BiimHO, a onopa 9 Bajibuyioiqpro aneMCHTa 12 c B03MOJKHOCTbK> 
pannajibHoro BbmBMHemw H3 yrjiy6jieHMH 7. rio^BioKHaH onopa 9 Banbnyion^cro aaeweHTa 12 BbcionneHa b 
bm^c ppyx 3 kci^ch TpMMKbi x oTHOCHTejibHOPo npyr npyra quriKHnpoB 13 m 14, MMeion^fx pa3Hbie nMaMcrpbi. 
ripiroeM mumqnj) 13 c 6ojibnmM ^HaMeTpoM ynnoxHeH OTHOCHTCJTbHO ctchkh Kopnyca 1 c nowombio 
ynnoTHeHHH 15, a nnronmp 14 c MeHbncuvc ^waMeTpou BbicxynaeT b MjeHTpajibHwii Ran an 4 Kopnyca 1 uepe3 
OTBepcTMe 16, BbinojiHeHHoe b creHxe, m uvieex Kananbi 17, coo6n*aiouBie ujeHTpajibHbiH Kanan 4 Kopnyca 1 c 
rwnpaBJiMMecKOM KaMepou 18, o6pa30BaHHoii CTtmsaMM oTsepCTWH 16. yrjiy6neHHH 7 b Kopnyce 1 m 
TopueBbUwCM noBepXHOCTHMH unnHHpjxiB 13 m 14 noflBHWHoii onopw 9. 

Pa6oTa BanbuoBKM noHCHHCTCH Ha npwMepe BoccTanoBJieiom repMerwwHocrH oocanHOH kojiohhbi npw 
o6pa30BaHHH b Hew xpeu^wHbi. 

B 30He 19 HapyraeHHH repMerwMnotrrH o6cannoH KonoHnbi 20 npen^apirrcjibHO ycTanaBJmBaioT 
nepcKpbtBaTejib 21 mo npo^mibHbix Tpy6. nyT€M pacnmpeHHH ero B^aaneHueM jrmarocth. 3areM Ha kojiohhc 
6ypmibHbix Tpy6 3 BHyTpb nepeupbiBaTejin onycKaiOT BanbuoBKy m BpauxemieM, c noAaMew bhm3 KonoHHw 
6ypKinbHbix Tpy6 3, nauwHaxyr paooajibUpBbiBaTb npo^nnuibie Tpy6bi nepexptiBaxejiR 21 c o^HOBpeiueHHOM 
npoMWBKOM wwAKocTbio, 3aKawBacMow b Tpy6w nofl AaancimeM. Hpn 3TOM. b ueHTpanbHOM Kaiiane 4 
Kopnyca 1. 6/iaronapH nanmmo urryuepa 5, j\aBJ\eme mMnxocTw B03pacrraex w, oo3;;cMCTBy« Mepe3 
OTDepcrwe 16 b creHKe Kopnyca 1 w Kaiianbi 17 b uwnMHAPe 14 hoabmjkhom onopbi 9 iia TopueBbie noBepxnocrw 
uwjnnnnx)n 13 u 14, BbiAHwraeT BaxibuyiotnwH D/ieMeirr 12 wo yrviy6jienMH 7 Kopnyca no ynopa b creHKy 
nepeKpbiBaTenn 21. O/^ho opeMC i mo neBbfABHrniibie Banbuyiounie aneMeirrw 10 m U xax«e ynMpaioTCH b 
creHKy nepeKpbiBaTejiH. Hanee, nanbuyioujHe 3/ieMeHTbi iioa AencTBueM co3AaHHOH paAwanbHOH Harpy3KH. 
npoKaTbiBaficb no nnyTpeiniew noocpxiiocTM npo<J>itnbiibJX Tpy6, paoBajibupsbiBaiOT mx m nnoTHo 
np wk axbi oaiOT k CTeimc o6caA"OM KO/ioiuibi 20. npn noAxoAe k 30iie 19 HapyniCHMH repMerwMHOCTM o6caAiiOM 
Kojioioibi 20 Rannciwic npoMbiBOMiioM jrmakoctw cintwaioT A° MWHHManbHoro, npw kotopom He npowcxoAWT 



BUABsoKemm p^mianbHO-no flBtpgHo ro Banbayromero sjiewenTa 12 H3 Kopnyca 1, h p a3BanbU0BbiBaHHe 
npo4>Hnbio>tx xpy6 Denyr mo o6pa3oeaimH nnHHManfanoro ;;naju(rrpa ^Byviyi cMeaHUMH He BbWBEw mbiMM 
oajibi^yiomKxoi aaeweirraMM IOuUh BbmBMrawmaMCH aaeMeuroM 12, Kor/ja oh HaxonjiTCH b hcxo^hom. He 
Bbu^BMHy-roM nojioweHKH. ripn 3tom pe3b6oBwe coe/niHeHiiH npcxjjunbiibix xpy6 nepexpbiBaTenH 21 -ran we 
pacnmpHJOTCH no BHyTpeHHerx) nrraMerpa npo^tuibHbix Tpy6, o6pa3yeMoro npw nx pa3BanbUOBbiBaHHM b 
30He Hapyniaoi«, mto CHK^aer no MMHHManbHOii BejiHUMHbi naajieiaie Ha crreHKy o6canHOH kojiohhbi 20 b 
3one 19 HapyuieHim ee repMexwMHOCTM. 

riocne DpoxojKAemm 3ohw 19 HapymemiH repMenwHOCTH . r#e onacnocTb pa3pymeHMH oocaAHOH KOJiOHHbi 
oTcyrcTBycT, bhobb noflHHMaioT n.aaneHHe npoMbisonHofi jkivjkocth h pa3Banbi;oBbfBaime ncpeKpbiBaxeJiH 
senyT no TCXHononoi, onncaHHoft nbnue. 

IIO OKOHMaHHH pQ3 BaJI bU,0 BbLBaHHH KOJIOHUy 6yptUXbHbiX Tpy 6 3 C BaJIbUOBKOii nOflHUMaiOT W3 CKBaJKMHbl. 



Claims l<t>opwyjia H3o6pereuH>il: 



1. BasibupBKa pa3BajibnoBbiBaHMH ycTponcro H3 npo^unbUbix xpy6, coAepjaamaH nopnyc. 
npHcnocotineraibift ftrm coc^uhchhh c kohohhoiI GypuribHbix Tpy6, c ijeHTpanbbHbiM RaHanoM h 
yrny6neHHHMM b ctchkc b KOTopbix ycraHoojieinj c noMornuo onop TpH Bajiu^yiomwx aneweHTa, 
oTHHuaJoma^cfl tcm, uto onop a o^hopo Bajibijyion^crx) aneMeirra yeraHOBneHa b yrjiy6jieuMH Kopnyca c 

B03M07KHOCTblO paj^HajIbHOFO Bbl^HJOTeilllH 113 HCTO. 

2. BajibuoBKa no n. 1, otjimm aiomaHCH tcm, mto pa^Ha/ibno noflBHJKHaH onopa BbmBHXHoro Banbijyioinero 
aneMeirra BboiajraeHa b BHj;e R&yx flHaMeTpanbHo pa3H0BejiwKHX n^mMH^poB, 3KcnejrrpiraHbix oTHocirrejibHo 
APY 1 "* APY 1 ^ npinieM qnnnH^p onopw c 6oJibumM ^waMcrpoM yimoTHeH oTHOorrejibHo Kopnyca h o6pa3ycT co 
crcHKaMM yrjiydneHWH b Kopnyce r^paBrcmiecKyio KaMepy, coo6ineHHyio c ero i^etrrpanbHbiM KaHanoM. 



Drawing(s) |McpTC2KM|: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 11 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1 . An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 



Drawings: 



Fig. 2 



Fig. 3 



Fig. 4 
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